. Polar lipids were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phospholipids (PL2-4), aminolipids (AL1, 2) and an unknown lipid. Cell wall peptidoglycan was of the type L-Orn-D-Glu. The quinone system was composed of MK-7, MK-8 and MK-6. Genomic DNA G+C content of strain JC16
T was 57.6 mol%. Distinct physiological, chemotaxonomic and genotypic differences (37 % reassociation based on DNA-DNA hybridization) from Chryseomicrobium imtechense MW 10 T support the classification of strain JC16 T as a representative of a novel species in the genus Chryseomicobium, for which the On the basis of phylogenetic affiliation shown in 'The AllSpecies Living Tree' (Muñoz et al., 2011 ) the family Planococcaceae is composed of 14 genera: Planococcus, Lysinibacillus, Caryophanon, Solibacillus, Ureibacillus, Psychrobacillus, Kurthia, Viridibacillus, Rummelibacillus, Sporosarcina, Filibacter, Paenisporosarcina, Planomicrobium and Bhargavaea. Phylogenetic examinations strongly suggest that the recently described genus Chryseomicrobium (Arora et al., 2011) comprises the 15th genus of this family. Members of the genus Chryseomicrobium are aerobic, Gram-positive, non-motile, non-endospore-forming rods and represented, at the time of writing, by only one species with a validly published name, Chryseomicrobium imtechense, which was isolated from a subsurface marine water sample (Arora et al., 2011) . In this paper, we describe a Gram-stain-positive, rodshaped, non-endospore-forming bacterium (strain JC16 T ), showing 99.3 % 16S rRNA gene sequence similarity with the type species of the genus Chryseomicrobium.
Strain JC16
T was isolated from slants used for purifying phototrophic bacterial cultures which were streaked from phototrophic enrichments obtained from a semi-arid tropical soil of India. Purification of the isolates was achieved by repeated streaking on tryptone soy agar plates (l
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: 17 g pancreatic digest of casein, 3 g papaic digest of soyabean meal, 5 g sodium chloride, 2.5 g dipotassium hydrogen phosphate, 2.5 g glucose, 20 g agar; pH 7.3) and the strain was maintained under refrigeration at 4 u C and preserved as lyophilized vials. For comparative taxonomic studies, the type strain Chryseomicrobium imtechense MW 10 T was obtained from the late Dr Rakesh Kumar Jain, Microbial Type Culture Collection, Institute of Microbial Technology, Chandighar, India. According to the recommended standards (Tindall et al., 2010; Logan et al., 2009 ), a comparative polyphasic characterization of these strains was performed in the author's laboratories.
Genomic DNA was extracted and purified according to the method of Marmur (1961) and the DNA G+C content of strain JC16
T was 57.6 mol% as determined by HPLC (Mesbah et al., 1989) . Cell material for 16S rRNA gene sequencing was taken from 1-2 ml of well-grown liquid cultures. DNA was extracted and purified by using the Qiagen genomic DNA extraction kit. PCR amplification and 16S rRNA gene sequencing were performed as described by Imhoff et al. (1998) . Taq polymerase supplied by Merck was used for PCR, which was started with the primers 59-GTTTGATCCTGGCTCAG-39 and 59-TACCT-TGTTACGACTTCA-39 (Escherichia coli positions 11-27 and 1489-1506, respectively). Sequences were obtained by cycle sequencing with the SequiTherm sequencing kit (Biozym) and the chain termination reaction (Sanger et al., 1977) using an automated laser fluorescence sequencer (Pharmacia). Next, relatives and sequence similarities were determined by NCBI-BLAST search (Altschul et al., 1990) and EzTaxon-e (Kim et al., 2012 16S rRNA gene sequences were aligned using the CLUSTAL W algorithm of MEGA 4 (Tamura et al., 2007) and MEGA 4 software was used for phylogenetic analyses. Distances were calculated by using the Kimura two-parameter correction in a pair-wise deletion procedure. Neighbour-joining, maximum-parsimony and minimum-evolution methods in the MEGA 4 software were used to reconstruct phylogenetic trees.
Percentage support values were obtained using a bootstrap procedure with 1000 replicates. The neighbour-joining tree [ Fig. 1 ; tree branches were stable for all other phylogenetic trees generated in this study (data not shown)] showed that strain JC16
T clustered with Chryseomicrobium imtechense MW 10 T with high bootstrap support. The genomic relationship between strain JC16
T and Chryseomicrobium imtechense MW 10 T was examined by DNA-DNA hybridization using a membrane filter technique (Tourova & Antonov, 1988) . Hybridization was performed with three replications for each sample (control: reversal of strains was used for binding and labelling). A nick translation kit supplied by BRIT was used for labelling the probe with a-P 32 dCTP. The DNA immobilized on the blots (nylon membranes) was probed with labelled DNA and then exposed to a phosphor imaging screen (Amersham Biosciences). A TYPHOON (3480) variable mode Imager was used to scan and quantify the phosphor-imaging screen. The percentage hybridization was calculated according to the formula: percentage hybridization 5 (counts obtained from heterologous hybridization/counts obtained from homologous hybridization)6100 (Johnson, 1994) . Strain JC16
T showed 29±2 % reassociation based on DNA-DNA hybridization with Chryseomicrobium imtechense MW 10 T . DNA-DNA hybridization value in the reciprocal reaction was 37±1.5 % and the hybridization values are within the recommended standards to delineate a bacterial species (Stackebrandt & Goebel, 1994; Stackebrandt & Ebers, 2006) .
Aerobically grown colonies of newly isolated strain JC16
T on tryptone soy agar were yellow in colour, circular and convex, with entire margins. Morphological properties (cell shape, cell size and motility) as observed by phase-contrast light microscopy (BH-2; Olympus) revealed that the individual cells of strain JC16
T were non-motile, rodshaped 2-3 mm long and 1.0 mm wide. Utilization of organic compounds as carbon source/electron donors for organoheterotrophic growth was tested in a medium described previously (Lakshmi et al., 2011) containing the specific organic compound (0.3 %, w/v or v/v) in the presence of yeast extract (0.03 %, w/v). Growth was measured as OD 540 . Fermentative growth was tested with triple-sugar iron (TSI; Himedia) medium and also with methyl red-Voges-Proskauer (MR-VP; Himedia). Lithoautotrophic growth was determined by using Na 2 S 2 O 3 as an electron donor and NaHCO 3 (0.15 %) as the sole carbon source. Vitamin requirement was tested by replacing yeast extract with different vitamins. Biotin, niacin, paraaminobenzoic acid, pantothenate, pyridoxal phosphate, riboflavin, thiamine and vitamin-B 12 were used both as single component and in combinations [8 combinations; each combination lacking one vitamin (with the other 7)] as growth factors. The negative control did not contain any of the vitamins or yeast extract. One control was supplemented with yeast extract alone. Acid production from various carbohydrates was tested according to the protocol of Claus & Berkeley (1986 T could tolerate NaCl concentration up to 5 %. Growth occurred over a pH range of 6.5-11 with optimum at 7-8. Temperature range for growth of strain JC16
T was from 25 to 40 u C with an optimum at 30-37 u C. Yeast extract is required for the growth of strain JC16
T and it cannot grow with various combinations of vitamins. Acid was produced from mannose and trehalose (Table 1) .
Various biochemical tests were carried out in prescribed media to meet the requirements of the standard methods as mentioned by Cappuccino & Sherman (1998) . Strain JC16 T showed positive reaction for catalase and negative reaction for methyl red, Voges-Proskauer, H 2 S production, indole production, egg yolk reaction, oxidase test and citrate utilization. Starch was hydrolysed, while casein and gelatin were not hydrolysed by strain JC16 T .
Cells of the strains JC16 T and Chryseomicrobium imtechense MW 10 T were grown chemo-organoheterotrophically on tryptone soy broth at 37 u C, harvested by centrifugation (10 000 g for 15 min at 4 u C) on reaching 70 % of the maximum OD and the lyophilized pellet was used for comparative chemotaxonomic analysis. Fatty acid methyl esters were prepared, separated and identified according to the instructions for the Microbial Identification System (Microbial ID; MIDI 6.0 version; Agilent 6850; peak identification was done based on RTSBA6 database) (Sasser, 1990 ; revised, http://www.midi-inc.com). Fatty acids iso-C 15 : 0 and iso-C 16 : 0 were observed to be the major (.10 %) components whereas C 16 : 0 , iso-C 14 : 0 , anteiso-C 15 : 0 , iso-C 17 : 0 , anteiso-C 17 : 0 , anteiso-C 17 : 1 , iso-C 17 : 1 v10c and C 16 : 1 v11c were present in minor (,10 % and .1 %) quantities in strain JC16 T ( Table 2 ). The presence of anteiso-C 17 : 0 and iso-C 17 : 1 v10c in strain JC16
T differentiates it from Chryseomicrobium imtechense MW 10 T . Quinones were extracted with a chloroform : methanol (2 : 1, v/v) mixture, purified by TLC and analysed by HPLC as reported by Tamaoka et al. (1983) . Strain JC16 T has MK-7 (64 %), MK-8 (27 %) and MK-6 (9 %) as respiratory quinones and was similar to Chryseomicrobium imtechense MW 10 T , which contained MK-7 (52.4 %), MK-8 (38 %) and MK-6 (9.6 %); however, we could not detect MK-7(H2) in this study as previously reported (Arora et al., 2011) . Polar lipids were extracted from 1 g freeze-dried cells with methanol : chloroform : saline (2 : 1 : 0.8, by vol.) as described by Kates (1986) . Lipids were separated by twodimensional chromatography on silica gel TLC plates (Kieselgel 60 F254; Merck) using chloroform : methanol : -water (75 : 32 : 4, by vol.) in the first dimension and chloroform : methanol : acetic acid : water (86 : 16 : 15 : 4 ,by vol.) in the second dimension (modified after Tindall, 1990a, b; Oren et al., 1996) as mobile phase. Total polar lipid profiles were detected by spraying with 5 % ethanolic molybdophosphoric acid and further characterized by spraying with ninhydrin (specific for amino groups), molybdenum blue (specific for phosphates), Dragendorff (quaternary nitrogen) or a-naphthol (specific for sugars) (Kates, 1972; Oren et al., 1996) . Diphosphatidylglycerol, 
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phosphatidylglycerol, phosphatidylethanolamine, unidentified phospholipid (PL2) and an unknown lipid are the major polar lipids. Moderate amounts of unidentified phospholipids (PL3, 4), a phosphoglycolipid and two aminolipids (AL1, 2) are also present (Fig. S1 available in IJSEM Online). A phosphoglycolipid in Chryseomicrobium imtechense MW 10 T , which was not reported by Arora et al. (2011) , was detected in the present study. Phosphatidylcholine reported previously (Arora et al., 2011) was not confirmed in this study because no spot could be detected that was positive after application of Dragendorff reagent and hence the lipid spot showing a similar chromtographic behaviour to phosphatidylcholine is labelled as unidentified phospholipid (PL2). The presence of two unidentified aminolipids (AL1, 2) and two phospholipids (PL3, 4) as well as the absence of an unidentified phospholipid (PL1) and glycolipid clearly differentiate strain JC16
T from Chryseomicrobium imtechense MW 10 T (Fig S1) .
The peptidoglycan of cells of strain JC16 T was isolated after disruption of the cells by shaking with glass beads and subsequent trypsin digestion and its structure was analysed according to published protocols (Schumann, 2011) . Amino acids in cell-wall hydrolysates were also analysed by HPLC (McKerrow et al., 2000; Tang et al., 2009a,b) . The cell wall peptidoglycan of strain JC16 T contained the amino acids ornithine, alanine and glutamic acid in an approximate molar ratio of 0.8 : 1.3 : 2.0, respectively, as revealed by gas chromatography/mass spectrometry (320-MS Quadrupole GC/MS; Varian) of N-heptafluorobutyryl amino acid isobutyl esters (Schumann, 2011) . Dinitrophenylation indicated that glutamic acid represented the N-terminus of the interpeptide bridge. From these data and from the occurrence of the peptides L-Ala-D-Glu, D-Ala-D-Glu and L-Orn-D-Ala in the partial hydrolysate (4 M HCl, 100 u C, 0.75 h) of the peptidoglycan it was concluded that the peptidoglycan of strain JC16
T was of the type L-Orn-D-Glu (A21.5; http://www.dsmz.de/catalogues/catalogue-microorga nisms/specific-catalogues/peptidoglycans.html; Schumann, 2011) . The occurrence of ornithine and glutamic acid in the peptidoglycan was confirmed by HPLC (Fig. S2) .
On the basis of differentiating physiological, chemotaxonomic and genotypic characteristics (Table 1 , 2), we propose the classification of strain JC16
T as type strain of a novel species of the genus Chryseomicrobium for which we propose the name Chryseomicrobium amylolyticum sp. nov. During the present study it was confirmed that the cell wall peptidoglycan of the type species Chryseomicrobium imtechense MW 10 T was of the L-Orn-D-Glu type (Fig. S2 ) and not A4a (L-Lys-D-Asp) as described by Arora et al. (2011) . Hence, we also propose an emended description of the genus and the type species Chryseomicrobium imtechense MW 10 T .
Emended description of Chyseomicrobium Arora et al. 2011
The description of the genus is as given previously (Arora et al., 2011) Cells are rod-shaped, 2-3 mm long and 1.0 mm wide and non-motile. Gram-stain-positive, aerobic, non-fermentative, non-endospore-forming and moderately alkalophilic (optimum pH 7-8; range 6.5-11). On tryptone soy agar, aerobically grown colonies are yellow in colour, circular, convex, with entire margins. Grows well at 30-37 u C (range 25-40 uC). NaCl is not essential; can tolerate up to 5 %. Chemoorganoheterotrophy with various organic compounds is the preferred mode of growth. Glutamate, glucose and pyruvate support good growth. Yeast extract is required for growth. Catalase is positive. Methyl red, Voges-Proskauer, H 2 S production, indole production, egg yolk reaction, oxidase test, nitrate reduction, urease, lipase and citrate utilization are negative. Acid is produced from mannose and trehalose. Acid production from adonitol, arabinose, dulcitol, galactose, inositol, lactose, mannitol, raffinose, rhamnose, sorbitol and xylose is negative. L-Orn-D-Glu type of cell wall peptidoglycan. The predominant (.10 %) fatty acids iso-C 15 : 0 and iso-C 16 : 0 . Minor (,10 and .1 %) fatty acids include C 16 : 0 , iso-C 14 : 0 , anteiso-C 15 : 0 , iso-C 17 : 0 , anteiso-C 17 : 0 , iso-C 17 : 1 v10c and C 16 : 1 v11c. Polar lipids include diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, unidentified phospholipids (PL2-4), an unknown lipid, a phsophoglycolipid and aminolipids (AL1, 2). MK-7 is the major quinone with minor amounts of MK-8 and MK-6.
The type strain, JC16 T (5DSM 23442 T 5NBRC 105215 T ), was isolated from semi-arid tropical soil of Andhra Pradesh, India. The DNA G+C content of the type strain is 57.6 mol% (by HPLC).
Emended description of Chryseomicrobium imtechense Arora et al. 2011
The description of the species is as given previously (Arora et al., 2011) and in the emended genus description. In addition, the polar lipid profile is composed of the major component diphosphatidylglycerol and moderate amounts of phosphatidylethanolamine, phosphatidylglycerol, an unidentified phospholipid (PL2) and an unidentified lipid. Minor amounts of one unidentified phospholipid (PL1), one unidentified phosphoglycolipid and one unidentified glycolipid are present.
The type strain is Chryseomicrobium imtechense MW 10 T (5MTCC 10098 T 5JCM 16573 T ).
